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Abstract 
Training in the restoration of degraded land in Spain has traditionally been linked to qualifications related to the environment, 
such as Forestry Engineering, Agronomy, Mining and science degrees like Biology, Environmental Science and Geology. Each 
of these degrees focuses on its own particular areas of specialty, such as hydrologic restoration, ecological restoration, restoration 
of mining areas and so on. In general, training focuses on learning and understanding key aspects related to the definition of 
degraded land, philosophies of restoration of physical environments and the development of restoration plans. This paper 
describes the skills covered, according to different programmes and certifications, in the training currently offered in Spain in 
restoration of degraded land. It also identifies the needs and highlights innovations in training. Finally, the future provision of 
graduate studies is analysed through a European Master Programme in Climate Change and Restoration of Degraded Land, 
RECLAND, belonging to the Lifelong Learning Programme of the European Union, which aims to cover the necessary skills to 
train future technicians in the restoration of degraded areas and improve knowledge of the effects of climate change on these 
processes. 
© 2014 The Authors. Published by Elsevier Ltd. 
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1. Introduction 
 
The United Nations Climate Change Conference, Durban 2011, delivered a breakthrough regarding the 
international community's response to climate change. In the second largest meeting of its kind, the negotiations 
advanced in a balanced fashion with the implementation of the Convention and the Kyoto Protocol, the Bali Action 
Plan, and the Cancun Agreements. The outcomes included a decision by parties to adopt a universal legal agreement 
on climate change as soon as possible, and no later than 2015. One of the decisions adopted by COP 17 and CMP 7 
referred to land use, land-use change and forestry, and invited the Intergovernmental Panel on Climate Change to 
review and, if necessary, update supplementary methodologies for estimating anthropogenic greenhouse gas 
emissions by source and removal by sinks resulting from land use, land-use change and forestry activities under 
Article 3, paragraphs 3 and 4, of the Kyoto Protocol. Land degradation is either a human-induced or natural process, 
which negatively affects the productivity of land within an ecosystem. The direct causes of land degradation are 
geographically specific. Climate change, including short-term variations, as well as long-term gradual changes in 
temperature and precipitation, is expected to be an additional stress on rates of land degradation. Currently, the 
concern about the effects that certain human activities have on the environment manifests itself in various areas of 
social and economic activities such as public works, mining or agriculture. Certainly, land planning and 
environmental management require taking into account the environmental impacts of these activities and the 
measures necessary for their mitigation, correction or compensation. Community, state and regional regulations 
provide a specific list of projects and plans that must undergo environmental impact assessments. These evaluations 
are based on environmental impact studies which must identify, characterize and assess the impacts that certain 
actions originate on different environmental variables. The development of such studies requires the participation of 
professionals, engineers or graduates who are able to apply the most appropriate methods in each case. In addition, 
these professionals must have an integrated scientific environmental training, which allows them to understand the 
relationships between various environmental factors and the functioning of the environment as a system. 
Environmental restoration is the next and essential step following the process of impact assessment and a diagnosis 
of the state of a natural system. Land restoration is complex and represents one of the scientific and technical 
challenges of our time. It involves the restoration of the elements, structure and functions of natural systems, and, 
when this is not possible, the use of the techniques that rehabilitate or improve specific elements or functions. All 
restoration processes require scientific monitoring and continual reassessment of strategies in the context of adaptive 
management. This implies that it increasingly requires environmental restoration professionals with high scientific 
and technical training to address diverse, complex and concrete problems. Furthermore, interdisciplinary teams with 
scientists who oversee restoration actions are required. Therefore, it is clearly a booming professional and research 
area, consolidated and increasingly required for the proper application of European environmental policies. A 
relentless growth in all aspects of land restoration can be expected in the future. 
2. Degrees and universities related to the restoration of degraded land 
 
Currently, in Spain, there are several curricula that provide training related to environmental restoration. Each of 
these programmes is geared towards professional competences developed by a relevant curriculum (Santamarta et 
al., 2013). These studies are the following (see Table 1); 
x Bachelor Degrees in Environmental Science 
x Bachelor Degrees in Forestry 
x Bachelor Degrees in Agricultural Engineering 
x Bachelor Degrees in Engineering Mining and energy resources 
x Graduate Programmes such as Master Degrees 
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Table 1.  Various courses and universities related to degraded land restoration in Spain 
 
Course Title Degree University 
Credits 
Allocated 
(ECTS) 
Degraded Land Restoration Environmental Sciences BSc. Degree Universidad de Alcalá 6 
Environmental Restoration Engineering Forestry Engineer BSc. Degree Universidad de Valladolid 4 
Physical environment restoration in 
degraded land 
MSc. Degree in Environmental Science and 
Technology Universidad Rey Juan Carlos 4,5 
Restoration of degraded land and 
landscape Environmental Sciences BSc. Degree 
Universidad Politécnica de 
Madrid 4 
Restoration of land affected by mining BSc. Degree in Mine Exploitation and Energy Resources Universidad de Huelva 6 
Ecological restoration and afforestation 
in arid land  Environmental Sciences BSc. Degree Universidad de Almería 4,5 
Parks and Gardens. Restoration of 
degraded land.  Forestry Engineer BSc. Degree  
Universidad Politécnica de 
Madrid 5 
Degraded Areas Restoration Environmental Sciences BSc. Degree Universidad de Leon  3 
Landscape Engineering Civil Engineering BSc. Degree  Universidad de Cádiz 3 
Hydrology and recovery of degraded 
land 
Forest and Environment Engineering BSc. 
Degree  Universidad de Extremadura 6 
Ecosystem restoration Environmental Sciences BSc. Degree Universidad Autónoma de Madrid 6 
Natural environment restoration Environmental Sciences BSc. Degree Universidad Pablo Olavide 6 
Several courses related to restoration of 
polluted soil, coastal land, etc.  MSc. Degree in Degraded Land Restoration 
Universidad de 
Alcalá/UPM/Complutense/ 
Rey Juan Carlos 
90 
Environmental Impact Assessment, 
land restoration and landscape.  
MSc. Degree in Environmental Engineering 
for Civil Work and Industry 
Universidad Alfonso X El 
Sabio 9 
Landscape and Degraded Land 
Restoration 
Forest and Environment Engineering BSc. 
Degree  Universidad del País Vasco 6 
Mining Degraded Land Restoration Mining Engineering BSc. Degree Universidad Politécnica de Catalunya 5 
Restoration of Plant Cover Environmental Sciences BSc. Degree Universidad Miguel Hernández 6 
 
The restoration of degraded land is a subject where knowledge gained in many subjects previously studied is 
required: Chemistry, Biology, Graphic Expression, Hydrology, Groundwater, Geology, Soil Science and 
Climatology, Ecology, Botany, Topography, Natural Resources Economics; Surveying practice and works; 
Geographical Landscapes, or Planning and Environment. These subjects have different names but have a common 
axis: the restoration of degraded land, which can be ecological or engineering based. 
3. Objectives and competences in environmental restoration study programmes 
 
The curricula studied have some common goals, which can be synthesized in identifying, classifying and 
diagnosing the main actors and degradation processes acting on the environment.  Taking into account the activities 
that produce these impacts and environmental degradation in some cases is very clear, as in the case of mining, but 
in other cases restoration activity is more complex and knowledge of ecology. 
     Areas of ecological restoration can be classified into the following (Santamarta and Naranjo, 2013): 
x Restoration of areas affected by intensive agricultural cultivation 
x Restoration of areas affected by forestry 
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x Restoration of very localized but heavily degraded areas, such as mining areas (Figure 1) 
x Restoration of areas affected by civil works and infrastructure 
x Restoration of areas affected by erosion 
x Restoration of contaminated soils 
x Restoration of landfills 
x Restoration of coastal ecosystems 
x Ecosystem restoration and design of an urban and suburban areas 
x Restoration of dune areas 
The goals of restoration training should be to: 
x Provide the concepts and regulations on environmental restoration. 
x Handle the methods and techniques to develop strategies and measures for restoration and monitoring and 
evaluation of results 
x Learn reforestation techniques 
x Be able to apply different corrections to reduce the impacts during and after the works of material movements 
The skills that students should acquire can be summarized in the following aspects: 
x Identifying the problems in terms of environmental impacts and proposing appropriate solutions to 
environmental restoration 
x Having the ability to integrate- human activities and their impact on the environment 
x Designing restoration actions 
x Identifying and explaining ecological principles for ecological restoration  
x Knowledge of degradation processes affecting forest resources and systems and ability to use the techniques to 
protect the forest environment, restore forest hydrology and conserve biodiversity 
 
                          
 
Fig. 1. Soil affected by mining activities 
 
In the case of degrees oriented towards mining, a variety of topics are covered depending on the level of 
environmental, theoretical and practical knowledge required to deal with the restoration of an area affected by an 
extractive activity, such as metal, energy, gravel mining or quarrying. The restoration of areas degraded by mining 
activities is a young discipline, whose purpose is to restore functionality to areas affected by such activities. The 
following theoretical concepts should be illustrated with case studies. 
x Revegetation 
x Diagnosis and assessment of mining areas 
x Rock slope stabilization 
x Design and restoration of tailings 
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x Reuse mine tailings 
x Restoration and abandonment of tailings dams 
x Reuse of mining areas. 
There are four key aspects of a restoration project for a mining degraded area: 
x Recognizing cause and effect and targeting the cause 
x Site stabilization 
x Environmental reconstruction 
x Monitoring 
 
4. Contribution of European Master RECLAND to technical training related to environmental restoration 
 
The European Master in Climate Change and Restoration of Degraded Land modular programme (RECLAND) 
is an innovative educational product based on recent research, which demonstrates that there are significant benefits 
in the use of enhanced technological collaboration on climate change and degraded land web-based applications. 
Innovative educational and training materials will be made available and through their use a significant impact is 
expected on staff and practitioners. The learning materials developed within the project will become available to a 
wider community by using a Virtual Learning Portal and re-usable learning objects, including audio and video 
materials. The pedagogical methodology of delivering the learning content will be tailored to the specific content, 
which aims to encourage the acquisition of knowledge and formation of specific skills (Ioras et al., 2013). 
Advanced, specialized and multidisciplinary training is provided in the Master’s programme, so that graduates can 
focus on their future academic, scientific or professional careers. This future work may help to address 
environmental issues and the sustainable development of territory. In this context, the course’s evaluation of impacts 
and environmental restoration and intended learning outcomes are routed through three areas: teaching and research 
work, primarily in professional activities related to environmental and planning and consulting on the environment. 
The curriculum considered by this project for the MSc. modules is (Arraiza et al., 2012): 
x Open (deliverable in a modular way) and complementary to similar programmes in the EU that fit the European 
Qualifications Framework 
x In accordance with Bologna principles, with a special emphasis made on the “competence approach” and 
“credit-module structure” to allow student and staff exchanges and for placement of graduates 
x Intended to deal with issues of social importance in the area of business based on the principles of natural 
disaster preventative actions and sustainable development 
x In English in order to enhance students’ and teachers’ mobility and feasibility of their incorporation into the 
European Higher Education Area 
 
5. Conclusions 
 
The restoration of degraded areas addresses a wide range of environmental problems. Its core consists of 
ecological restoration, which is an emerging engineering discipline; although within its boundaries it includes 
landscape architecture, afforestation, treatments of contaminated soils, agriculture and livestock, among other areas. 
Usually training in this field consists of optional training programs, with 4-6 ECTS in the final years of studies. It 
has not been considered as a compulsory basic course in the curricula analysed in this paper, although it is part of 
the professional skills of the professions that were analysed. In summary, the learning outcomes obtained in these 
courses are essential, specifically for the training of students in two high profile professional profiles: environmental 
impact studies and environmental restoration technicians. These profiles include both public and private companies. 
They are also equally important for future professionals working in the field of spatial planning, environmental 
planning and management, environmental consulting, evaluating natural systems and landscape assessment.  
Over the last forty years, scientists, governments and organizations have paid increasing attention to the recovery 
of degraded ecosystems and the development of this discipline has been very fast, as reflected in the appearance of 
numerous scientific publications. It is necessary to standardize the content and skills of the subject, due to the 
disparity of concepts and the breadth and complexity of the aspects to be covered. A common block content is 
proposed with a final segment related to the professional specialty: environmental, forestry or mining. The 
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European Master Programme in Climate Change and Restoration of Degraded Areas (RECLAND) is an innovative 
educational product based on recent research and demonstrates the significant benefits of technological 
collaboration on climate change and degraded areas. The Master provides innovative educational materials that are 
expected to make a significant impact on professionals and experts throughout Europe. 
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